Effects of inhaled NO and inhibition of endogenous NO synthesis in oxidant-induced acute lung injury.
Inhaled nitric oxide (NO) decreases pulmonary arterial pressure (Ppa) and improves oxygenation in the adult respiratory distress syndrome. Endogenous NO can modulate the development of acute tissue injury. We investigated the effects of inhaled NO and of inhibition of endogenous NO synthase in oxidant-induced acute lung injury in the isolated buffer-perfused rabbit lung. A rapid (45 min) and a more gradual (3 h) model of oxidant-induced acute lung injury were developed using the production of superoxide free radicals from the reaction of purine with low and high doses of xanthine oxidase, respectively. The effects of rapid injury included increases in Ppa, precapillary pulmonary vascular resistance, capillary filtration coefficient (Kfc), and lung weight. In the gradual-injury model, only lung weight and Kfc increased. Pretreatment with inhaled NO (90-120 ppm) prevented the rise in Ppa and precapillary pulmonary vascular resistance in the rapid-injury model and prevented elevation of Kfc in the gradual-injury model. Pretreatment with an inhibitor of endogenous NO synthase (NG-nitro-L-arginine methyl ester) resulted in increased pulmonary capillary pressure and postcapillary pulmonary vascular resistance in the rapid-injury model and increased peak Ppa, pulmonary capillary pressure, and pulmonary vascular resistance in the gradual-injury model. These data suggest that in oxidant-induced acute lung injury 1) inhaled NO may attenuate increases in capillary permeability and 2) endogenous NO may function as a modulator of pulmonary vascular tone without affecting capillary permeability.